Omentum stem cells could be induced to differentiate into neural cells under certain conditions. We studied neural differentiation of OSCs induced by using brain extract. OSCs were isolated from peritoneum and brain extract from neonatal rat brain, then the cells were cocultured in DMEM and brain extract. After 3 passages, OSCs were morphologically observed and processed for RT-PCR and flow cytometry. The number of cells assuming neural morphology increased at 1-2 weeks dramatically. The cells were labeled by neural markers including Map 2 and Nestin, and were assessed by flow cytometry and RT-PCR. Our finding demonstrated that OSCs can efficiently differentiate into neural cells when cultured in brain extract, which is rich of brain tissue growth factors, such as NGF, NT 4 , NT 3, BDNF.
Certain heterogeneity within the stromal or stem cell population displaying mesenchymal-like characteristics such as surface markers expression, plastic adherence, self-renewal and differentiation capacity has also been identified in MSCs derived from the OSCs (Shivan and Erin 2012 [21] ). Stem cells are defined by their ability to undergo multipotent and pluripotent differentiation into one or more cell types, as well as the capacity to expand in an undifferentiated, multi/pluripotent state (Matthew et al 2008 [12] ). Scientifically, there are basic biological motivations for understanding the role of stem cells in development of nervous system and can serve as useful tools for understanding the regulation of these processes. Stem cells can serve as valuable sources of neural cells for the regeneration and repair of tissue from the devastating effects of neurodegenerative disorders, including Alzheimer's, Parkinson's diseases and many others (Baharvand et al 2010 [20] ). Brain extract contain neurotrophins such as nerve growth factor (NGF), brain-derived neurotrophic factor (BDNF), neurotrophin NT3 and NT4 which may induce neuron cells from OSCs in vitro (Jin K et al 2003 [14] , Maison Pierre1991 [19] ). The hypothesis of the present study was that an appropriate substrate containing various growth factors derived from brain extract may facilitate the differentiation of OSCs into neuron cells, through the signal molecules present in the environment during development and also key regulatory transcription factors (Wang and Zhang 2005 [26] , Matthew et al 2010 [11] , Matthew et al 2008 [12] , Tomass 2010 [25] ). In this work we focused on the adult mesenchymal stem cells derived from omentum.
Materials and Methods

Extraction of brain protocol
4 neonatal rats were sacrificed weighing 20-25 gr, provided by the Laboratory Animal Center of Iran Medical University. Using micro dissecting scissors, the skin was opened at the midline of the head, cutting from the roof of the skull to the mid-eye area, after folding back the skin flaps with the scissors, the skull was cut at the midline fissure, without cutting into the brain tissue. The raised skull cap was removed with the curved forceps, applying slight pressure. The brain was then released from the skull cavity by running a micro spatula underneath and along the length of the brain from the olfactory lobes to the beginning of the spinal cord. After gently transferring the brain to a 60 mm petri dish, the tissues were rinsed with modified cold DMEM culture medium, containing 10% FBS (Gibco), also from by a syringe adhering blood and moisten the tissue was removed. Then the brains were transferred to a second petri dish and placed under laminar hood, and brain tissues cut into small pieces in DMEM (Dulbecco's Modified Eagle's Medium, Gibco), slices were transferred to falcon tube containing DMEM and sonicated for 45 min in 100 cycle. Extract were separated from tissue by centrifugation at 1400 rpm for 20 min, then filtered with syringe membrane filter (Biofil) 0.4 µm pore size.
Isolation and culture of OSCs
OSCs were isolated from peritoneum (omentum) of neonatal rat (10-14 days, weighing 20-25gr) and the skin was opened at the belly by using micro dissecting scissors. After folding back the skin flaps with the scissors, omentum cut and the tissue gently transferred to a 60 mm petri dish containing cold phosphatebuffered saline (PBS, Gibco). Tissue fragments washed with PBS, then splited into smaller pieces. The solution (DMEM and omentum) was poured in a centrifuge tube, centrifuged at 1500 rpm for 5 minutes. The supernatant was discarded, and the tissue fractions were resuspended in 10 ml DMEM supplemented with 10% FBS, 1% penicillin, and streptomycin, then cultured at a density of 10 5 
OSCs were characterized by Flow cytometric method
The hematopoietic cell marker CD45, CD90 and CD44 were detected by flow cytometry to identify OSCs. The OSCs were detached from the culture flasks using 0.25% trypsin-EDTA buffer. Then the cells were washed twice with PBS and suspended in a concentration of 10 
RT-PCR method for characterization omentum mesenchymal stem cells:
RNA level was determined by the absorbance at 260 nm. The RT (95°C for 2 min) and the PCR (35 cycles consisting of denaturation at 95°C for 15 sec, annealing at 58°C for 15 sec and synthesis at 72°C for 5 min). Total RNA was extracted using trizol reagent. Using cDNA synthesis kit (Hangzhou Bioer Technology Co, Ltd) for revers transcription, applying the primers and probes for Nanog, Oct 4 and β Actin (Table1). PCR products separated on 1.5% agars gel electrophoresis and visualized by staining with ethidium bromide. β-actin was used as the house-keeping gene. 
RT-PCR neuron differentiation analysis from OSCs
RNA level was determined by the absorbance at 260 nm. The RT (70°C for 10 min) and the PCR (35 cycles consisting of denaturation at 95°C for 15 sec, annealing at 62°C for 15 sec and synthesis at 72°C for 5 min)Total RNA was extracted using trizol reagent. First strand cDNA synthesis kit from Hangzhou Bioer Technology Co, Ltd used for revers transcription, for the primers and probes for Nestin, Map 2 and β actin ( Table 2) . β Actin was used as the house keeping gene. PCR products separated on 1.5% agars gel electrophoresis and were visualized by ethidium bromide staining. http://www.ispacs.com/journals/ijcmb/2014/ijcmb-00009/ International Scientific Publications and Consulting Services 
Results
Primary cultures were successfully grown from tissue explants of rat omentul cells, and cell colonies were observed in cultures in different time table (Fig1), after 2-3 passages adherent OSCs were observed with varying appearances, the some cells were large, flat and relatively homogeneous in appearance. 
Dose 25 µg/ml, in two different conditions, FBS1% and FBS10%
OMCs changed to neuron at 4 days after induction with brain extract (Fig5) the cells were shrunken, refractive, tapered and exhibited long, bipolar or multipolar, primary and secondary branches. RT-PCR analysis confirmed the gene expression of neural markers of omentum cells in medium conditioned and differentiated into neuron after 2 weeks. Our results demonstrated that 14 days after inducing, OMSCs expressed low levels of nestin mRNA which is expressed in neuroepithelial neuronal precursor stem cells, and decreased with neuronal maturation, while amount of nestin expression in 10% FBS was higher than 1% FBS(Fig9). Statistical analysis was performed using SPSS 21.0 (SPSS, Chicago, IL, USA). And data were calculated as Mean ± SE. Differences between groups were statistically evaluated using one-way analysis of variance, and P < 0.05 was considered significant value (Fig14). Figure 14 : rate of differentiation of OSCs to neuron P < 0.05 was considered statistically significant.
Discussion
Omental stromal cells are more easily obtainable in large quantities and can be harvested from the patient's own omentum, and no need for immunosuppressive therapy (Lu and Fajinom2005 [5] , Ashok et al 2008 [2] ). These cells are passaged in culture without loss of pluripotent markers (Susan et al 2006 [24] ). They can be frozen in large numbers for long-term and later use (Susan et al 2006 [24] ). Omentum stromal cells have the ability to differentiate to adipogenic, neurogenic phenotypes in culture (after incubation in media such as brain extract (Ashok et al 2008 [2] ). Omentum is vestigial organ and having the power to repair injured tissue, may have retained remnants of embryonic or adult multipotent cells (Fátima et al 2005 [15] ). Omentum stem cells can express a minimum set of specific positive and negative surface markers (CD markers), the CD44, CD90 subset (Ashok et al 2008 [2] , Vernich et al 2007, Janusz 2006 [9] ), and OSCs expressed adult stem cell markers including SDF-1a, CXCR4, WT-1, as well as pluripotent embryonic stem cell markers, Nanog, Oct-4, and SSEA-1(Shivan and Erin 2012 [21] , Ashok et al 2008 [2] [20] ), and pancreatic islets (Oh et al 2004 [23] ). MSCs were originally identified from bone marrow (BM). Some researchers have reported the inductive effect of certain material on bone marrow stem cells to differentiate into neurons (Woodbury 2000[4] ). But cells with similar characteristics have been isolated from other mesodermal tissues such as omentum tissue (Shivan and Erin 2012 [21] ). OSCs secrete a variety of factors including nerve growth factor (Harry 2000 [7] ) and provide a regenerative microenvironment for injured tissues to limit the area of damage and to modulate regenerative response (Shivan and Erin 2012 [21] ). OSCs have been proved to be capable of differentiation into neuron (Harry 2000 [7] ). Groups of researches could differentiated adipose mesenchymal cells to neurons, Shivane shah et al 2011 [22] using omental stem cells with retinoic acid and growth factors could differentiate lung epithelium. Chemical reagents have been used in most works. We used brain extraction method to induce neural differentiation of OSCs in vitro. Presently brain extraction treatments have been debated for their rapid induction process. Brain extract contain neurotrophins such as nerve growth factor (NGF), brain-derived neurotrophic factor (BDNF), neurotrophin NT3 and NT4 which may induce neuron cells from OSCs in vitro (Jin K et al 2003 [14] , Maison Pierre1991 [19] ). The present studies, brain extract provided with similar characteristics with astrocytes, were utilized to generate neural cells from cultured OMSCs. Our results showed that a large number of OMSCs constantly maintained neuronal cell morphological characteristics by 2 weeks post induction. Finally immunocytochemistry and RT-PCR confirmed that cultured OMSCs gradually expressed a series of neuronal markers at the different stages, including the decrease of nestin expression, as well as steadily increasing expression of mature neural cells markers such as Map 2 . The result showed amount Map 2 of expression and nestin in 10%FBS which was higher than 1%FBS. The present protocol showed advantages at first administration of neurotrophic factors was not necessary. Secondly, OMSCs trans differentiation induced by brain extract seems to be a biological process and can undergo sequential expression of neural cells markers. Lastly, contrast differentiation between 1%FBS and 10%FBS. MSCs differentiate into neuronal cells with biological markers expressing MAP2, and Nestin (Ashok. K 2008 [2] ). The result of study shown the neural differentiation rate observed has depend to amount FBS.
